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" WASHINGTON, D.C. 20460
OFFICE OF PREVENTION, PESTICIDES AND TOXIC SUBSTANCES
April 7, 2003
MEMORANDUM
SUBJECT: MGK?®Repellent 326 (Di-N-propyl isocinchomeronate) HED Risk
Assessment for Reregstration Elighbility Document (RED) PC Code No: 047201,
DP Barcode: D289139
FROM: Becky Daiss, Environmenta Hedth Scientist
Reregstration Branch 4
Hedth Effects Division (7509C)
THROUGH: SusanV.Humme, Branch Senior Scientist
Reregstration Branch 4
Hedth Effects Division (7509C)
TO: Tawanda Soears, Chemicd Review M anager

Reregstration Branch 3
Foecid Review and Regstration Division (7508C)

Attached is the Hedth Effects Division (HED’s) human hedlth risk assessment conducted
in support of the Reregstration Elighbility Document (RED) for use of M GK® Repédlent 326
(Di-N-propy| isocinchomeronate) as a human and anima pest repelent. This document revises
the January, 2003 version to address technica correction comments submitted by the regstrant.
Thedisciplinary science chapters and other supporting documents have aso been revised to
address technical correction comments. They areincluded as appendices as follows:

Report of the Hazard Identification Assessment Review Committee. A. Khasawinah (TXR No. 0051423, 12/20/02)
Product Chemistry Chapter. J. Stokes (D285966, 11/26/02)
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Toxicology Data Requirements



21.0 EXECUTIVE SUMMARY

Thefive phase data submission and review process required under the 1988 Federa
Insecticide, Fungcide and Rodenticide Act (FIFRA) has been completed for M GK® Repellent
326. The purpose of this document is to provide an assessment of risks associated with the
existing pesticida uses of M GK® Repdlent 326 in support of the reregstration dighility
decision, and to determine whether infants and children exhibit enhanced sensitivity from
exposureto M GK® Repdlent 326.

Use Profile

M GK® Repdlent 326 (dipropyI-isocinchomeronate) is an insect repellent regstered for
inclusion in persond use products that are gpplied topicaly to humans, and in hedth care
products for pets (i.e., dogs, cats, and horses). Repdlents are thought to work by confusingthe
insects so they can’t locatethetarget host. M GK® Repdlent 326 is never used as asole active
ingredient in either persond use or pet repdlants. It is dways combined with another repellent
and/or insecticide in addition to solvents, propdlants and other inert ingredients. In insect
repdlent formulations used for human application, M GK® Repédlent 326 is dway s combined
with N,N-diethy|-m-toluamide (DEET). Formulations intended for animal application may
contain piperonyl butoxide, pyrethrins, and DEET. M GK® Repélent 326 is used to repd flies,
gnats, and similar pest insects and is used in combination with other repelents which are used to
repd other types of insects (e.g., mosquitos, ticks, etc.).

M GK-326 is used mostly in pressurized sprays, i.e., aerosol canister products. It can
aso beformulated in lotions, towelettes, gels, sticks, creams, and pump sprays. M GK®
Repdlent 326 is primarily used in anima health products such as spray s for dogs, cats and
horses. Anima products represent more than 60% of total U.S. sales. Human persona use
products account for gpproximately 40% of U.S sdes. Duringtheyear 2002, 24,702 pounds of
ai. were produced and sold, of which 38% was sold to customers with pesticide labels for use as
“persond insect repdlents,” 54% for use on horses, and 8% for use on dogs and cats (Use
Closure M emo, T. Spears, 1/17/03). Syndicated market datafor 1990 show that the most
commonly used human persona use insect repdlents containing DEET are aerosols (71.9%),
followed by pump sprays (15%), liquids (6%), lotions/creams (1.4%, roll-ons/sticks (0.7%) and
towlettes, (0.2%). Theamount of M GK® Repédlent 326 in currently regstered human persona
use products ranges from 1 to 4%. Themgority (approximately 90%) of human products
contain 2.5% or less of the active ingredient (a.i.) M GK® Repdlent 326. Amount of M GK®
Repdlent 326 in anima products ranges from 0.1 to 5% with the mgority of products containing
1% or less.



Regulatory History

M GK® Repdlent 326 has undergone the five phase process for accelerated regstration
established by Section 4 of FIFRA. The data submissions and reviews required under FIFRA
have been completed. Duringthe reregstration process, M cLaughlin Gormley King (M GK)
Company, the regstrant of the technica grade of the active ingredient, decided not to support
livestock or food uses. Accordingy, M GK’s Phase 2 response dated August, 24, 1989 included
an amendment to revisethelabd for al of its technical formulation products to include the
statement “ for use in manufacturing of pesticide products for use in indoor non-food and
residentid areas only”. Additionaly, the regstrant submitted voluntary cancellation notices for
al end use products with livestock and/or food processing uses on the label. Based on these
actions by thetechnica regstrant, OPP sent DataCdl In (DCI) notices to dl end useregstrants
who used M GK® Repdlent 326 for these purposes. The end use regstrants were gven the
option of providing supporting data, amending their labels to include language to prohibit the use
of these products on animals to be used as food or feed, or deletingthe use on cattle and/or horses
entirdy. Therefore, reregstration data requirements based on these uses (i.e., residue chemistry)
are no longer gpplicable and HED recommends revocation of tolerances for the following
commaodities for which uses have been deleted from M GK® Repélent 326 product labdls; mest,
fat and meat by products of cattle, goats, hogs, horses, and sheep, and milk. The FIFRA
reregstration review aso indicated that M GK® Repédlent 326 products for usein lakes and
ponds are no longer regstered. M GK, Inc., aso opted to delete outdoor use patterns from its
label. Therefore, requirements based on aguatic food and non-food, and outdoor uses are no
longer applicable.

Thefina step inthe FIFRA reregstration process is an OPP determination of whether
the remaining regstered uses of M GK® Repéllent 326 are eligble for reregstration or submission
of additiond studies on product and residue chemistry, and toxicology arerequired to confirm the
reregstration eighbility. The purpose of this risk assessment is to support thereregstration
eighbility decision. This assessment aso includes a determination of potential enhanced
sensitivity of infants and children from exposure to existing uses of M GK® Repdlent 326.

Hazard Identification and Dose Response Assessment

Thetoxicology databaseis adequate to characterize thetoxicity of M GK® Repellent 326.
M GK® Repdlent 326 has low acutetoxicity viatheora (Toxicity Category I11), inhaation
(Toxicity Category 1V), and dermd (Toxicity Category I11) routes of exposure. M GK® Repdlent
326 is not askinirritant (Toxicity Category 1V) or eyeirritant (Toxicity Category I11). Itisnot a
dermd sensitizer.



Toxic effects by M GK® Repélent 326 in experimenta animals occur at relatively high
doses. Body weight loss is characteristic of chronic exposures. In mice, doses of 500 mg/kg/day
inthediet for 18 months caused decreased body weight and body weight gains and increased
liver/call bladder weights in both sexes, and increased liver histiocytosis in maes. In rats, doses
of 250 mg/kg/day inthediet for two years caused decreases in the absolute and relative kidney
weights in males and femades. In dogs, dietary doses of 148 mgkg/day for ayear inhibited body
weight gain. Higher doses in dogs caused adecreasein the liver and kidney weights, and liver
histologca changes. Subchronic dietary exposures resulted in decreased body weights a 1000-
2000 mgkgday. M GK® Repelent 326 did not cause toxic effects after subchronic exposures
through inhaation to 0.324 mg/L (60 mgkg/day) or through dermal application of 100 mg/kg/day
for 90 days.

Developmentd toxicity occurred at high doses (>1000 mglkgday in rats; >100 mgkg/day
in rabbits) which were higher than those causing maternal toxicity in rats or rabbits. Therewere
aso no indications of teratogenic effects in experimentd animas. However thereis quantitative
and qualitative evidence of increased susceptibility of the offspring duringin utero exposureto
M GK® Repdlent 326 in atwo generation reproduction study in rats. Decreased body weight of
pups was noted at 250 mglkg/day doses compared to the same effect in the parents occurring at
1000 mgkg/day. Pup mortadity was aso noted a the 1000 mgkg/day dosewith no parenta
mortality occurringat this dose.

High doses in the diet of rats (1000 mgkgday) and mice (2000 mgkg/day) produced
increases in theincidence of liver and rend cdl tumors in male and femaerats, and increased the
incidence of liver adenomas in female mice and dveolar bronchiolar adenomas in male mice,
These findings were the basis for classifying M GK® Repélent 326 as aB2 carcinogen - probable
human carcinogen by HED’s CPRC. It should be noted that the carcinogenic effects were seen a
thelimit dose (ras) or a twicethelimit dose (mice) for carcinogenicity testing. Because HED
has not received additiona datafrom theregstrant to dlow for are-evaduation the cancer
classification, HED will not revisit thisissue at this time. However, should additiond data be
submitted in the future, HED may revisit the cancer classification.

M GK® Repdlent 326 was tested for bacterid reverse mutation, in vitro mammalian cell
gene mutation in CHO cdlls and mouse lymphoma cells and for unscheduled DNA synthesisin
rat primary hepatocytes and found negetive. Dietary administration of M GK® Repdlent 326 at
doses reaching 1555 mg/kg/day for 28 day s did not produce peroxisoma proliferation, did not
induce peroxisomal enzy mes or induce cytochrome P-450 microsoma enzy mes (M RID
43033301).

TheHazard Identification and A ssessment Review Committee (HIARC) concluded that
thetoxicology database for M GK® Repéllent 326 is adequate for FQPA and/or specid sensitivity



to children considerations. This committee dso concluded that no additiona safety factor is
required to address traditiona uncertainties (e.g., extrgpolation from subchronic to chronic
endpoints, use of aLOAEL dueto lack of aNOAEL, incomplete database, etc). In addition,
since M GK Repélent 326 is not regstered for use in/on foods and has no supported or proposed
new tolerances, the specid FQPA safety factor is not applicableto risk assessments for this
chemical. Although FQPA does not gpply to this risk assessment, HED examined the toxicity
and exposure databases to determineif any specia concerns for infants and children exist. Based
on this examination, HED has determined that this risk assessment is adequately protective of dl
population subgroups, including infants and children.

The residentia exposure scenario is the only relevant scenario for exposureto M GK®
Repelent 326. There are no regstered uses involving direct application of M GK® Repellent 326
to agricultura crops or to livestock, and no outdoor uses of M GK® Repéllent 326. Therefore,
toxicologca endpoints for dietary and drinkingwater exposure are not required. Incidenta ord
and dermal endpoints were selected based on atwo generation reproductiverat study. The
inhaation endpoint was selected on the basis of a90 day rat inhaation study. The cancer
endpoint was sdlected based on acombined chronic toxicity/carcinogenicity study inratsand a
carcinogenicity study in mice. Residentiad exposure endpoints used in therisk assessment are
provided in Table 1.

Tablel. Endpoints Used for MGK® Repellent 326 Risk Assessment
Exposure Route/Term NOAEL my/kg/day Target MOE
Incidental Oral - Short & Intermediate 65 100
Dermdl - Short & Intermediate 65 100
Inhaation - Short & Intermediate 60 100
Cancer Qs+ =1.6x10°% ng/kg/day
Exposure Assessment

Use of M GK® Repéllent 326 is limited to direct gpplication to humans and pets (i.e.,
non-food animals). Thereare no regstered uses involving direct application of M GK-326 to
agicultura crops or to livestock. There are no outdoor uses of this product. Therefore, dietary
and drinking water exposure assessments were not required. There are no specific occupationa
uses of M GK® Repéllent 326 i.e.,, M GK® Repdlent 326 istypicdly applied to pets by pet
owners on an as needed basis, per labd directions —it is not typicdly applied on aregular basis
by professiona pet groomers or veterinarians. Therefore, based on current use patterns, only
residentia exposure pathway s were included in the M GK® Repdlent 326 risk assessment.



Residentid exposureto M GK® Repdlent 326 results from direct human gpplication of personal
use products and application of anima care products to pets.

Risk Assessment and Risk Characterization

Dueto limited use patterns, the risk assessment was conducted for residentia exposure
pathwaysonly. A cumulative risk assessment considering risks from other pesticides or
chemica compounds havinga common mechanism of toxicity has not been conducted for this
RED because HED has not yet determined if there are any other chemica substances that have a
mechanism of toxicity common with that of M GK® Repdllent 326.

Residential Pathway Exposure and Risk

Potentid residentia scenarios include short term exposures that occur when people apply
the product topicdly to themselves or to pets. This assessment estimated exposure and risk for
the following exposure scenarios: derma exposure from direct gpplication of M GK® Repdlent
326 to human skin; potentid incidenta ord exposure of children from topicd application, i.e.,
potentid exposure from incidenta hand to mouth contact after repéellent is gpplied to achild’'s
skin, or after transfer of residue from atrested pet to achild's hands, and potentia inhdation
exposure from use of repdlent sprays.

Thetarget M argn of Exposure (M OE) is 100 for dl residentid routes of exposure. The
M OEs estimated for all of the residentia exposure scenarios described above showed no risks of
concern (i.e. dl M OEs were> 100). The Q,* for the cancer risk estimateis 1.6 x10° mgkg/day .
The estimated cancer risk for residentid exposureto M GK® Repélent 326 is 5 x10°. In generd,
the Agency is concerned if cancer risk estimates exceed 1 x 10°. Therefore, M GK® Repdlent 326
may present potentia cancer risks of concern from residentia exposure.

Aogegate Exposures and Risks

Sncethereis no potentia for concurrent exposure viathe food, water and residentia
pathways, an aggyegate risk assessment was not conducted.

DataGaps

All pertinent chemistry datarequirements are satisfied except Guiddine 830.7050
(UV/Visible Absorption), 830.1700 (Preiminary Andysis), 830.1750 (Certified Limits) and
830.1800 (Enforcement Andyticad M ethod). However, most of the necessary data have been



submitted and HED has no objections to the reregstration of M GK® Repdlent 326 based on
product chemistry requirements, provided that the regstrant submits the outstanding data
requirements. (D285966, J. Stokes, 11/26/02) There are no gaps in the required toxicologcal
data

20 PHYSICAL/CHEMICAL PROPERTIES CHARACTERIZATION

Common Name: dipropy| isocinchomeronate
Chemicd Name: dipropy| isocinchomeronate
Trade Names: M GK® Repdlent 326
Empirical Formula: C,;H,;NO,

CASNo.: 136-48-8

PC Code: 047201

Sructure:

M olecular Weight: 251.3

Physica State: viscous liquid at room temperature
Color: whitelamber

Solubility in Water: 0.892 gL

Vapor Pressure: 4.92 x 10" mm Hgat 25 C

M dting Point: NA - liquid & room temperature

Boiling Point: 150 C a& 1 mm Hg

Pure M GK® Repéllent 326 is an amber liquid. M GK® Repdlent 326 is practicdly
insolublein water. It is miscible with petroleum distillates such as kerosene, toluene, xylene,
methanol, ethanol and isopropanol. It is stable under ambient storage conditions and unstable at
temperatures above 120 C. Thevapor pressure of M GK® Repédlent 326 is5 X 10" mmHgat 25
C. Thelogof the
octanol/water partition o

coefficient (logP,,) is 3.567. H.C
3NN
Thedissociation constant for o | \
M GK® Repdlent 326 is: K, N N O~ e,
=0.119a 25 C. o)



3.0 HAZARD CHARACTERIZATION
3.1 Hazard Profile

Thetoxicity databasefor M GK® Repdlent 326 is adequate for the selection of doses and
endpoints for usein risk assessment. HED’s Hazard Identification Assessment Review
Committee (HIARC) evduated the acceptable studies available in the database and established
doses and endpoints for short and intermediate-term incidentd ora exposure, and short and
intermediate-term derma and inhaation exposure scenarios. For residentia exposures,
uncertainty factors (UFs) are used to determine adequate margns of exposure (M OES). The
M OE istheratio of theroute appropriate NOAEL to the estimated exposure. The HIARC dso
evauated available studies to determineif there was specid sensitivity for infants and children.
Thetoxicologica dataare summarized in Tables 2 and 3.

3.1.1 Acute Toxicity

M GK® Repdlent 326 has low acutetoxicity viatheora (Toxicity Category I11),
inhaation (Toxicity Category V), and derma (T oxicity Category 111) routes of exposure.
M GK® Repdlent 326 is not askin irritant (Toxicity Category V) or eyeirritant (T oxicity
Category I11). It isnot adermd sensitizer. Acutetoxicity categories for M GK® Repdlent 326
areshown in Table 2.

Table 2. Acute Toxicity Data on MG K®Repellent 326 (T echnical)

NoO.

AcuteOral 00155068 LDso =5850 ng/kg,
4270 mg/kg based on femal e
5120 ng/kg + toxicity

Acute Dermal 41648601 L Do => 2000 mo/kg

Acutelnhalation 41571501 LCe0=>6.09 mg/L

Primary Eyelrritation 41800501 not an eveirritant

Primary Skin Irritation 41826505 not askin irritant

Dermal Sensitization 41648602 not askin sensitizer



3.1.2 Toxicity Profile

Table 3 identifies and summarizes guiddine studies conducted for M GK® Repéllent 326.

Table 3 Toxicity Profile for MGK® Repel lent 326.

Chronic Sudies

GL # MRID Sudy Type Results and Classification
83-5 4209390 24-Month Corrbined LOAEL =250 ngy/kg/day based on decreasesin theabsol ute
870.4300 2 Chronic/Carcinogenicity and rd aivekidney weightsin meles and ferd es
4297350 Feeding-Rats, NOAEL =65 ng/kg/day.
1 Sept. 30,1991 At 1000 ng/kg/day (upper linit dose), thetest conpound
100%ai. produced incressesin theincidenceof liver and rend cdll
0,0, 65, 250 or 1000 tunors. Body we ghts, food consunption and food
nmy/kg/day effi c ency weresignificantly decreased in mees and ferrdl es
a thisdose. Acceptable/guiddine
83-2b 4210010 18-Month Carcinogenicity in LOAEL =500 ngy/kg/day based on decreased body weights
870.4200b 2 Mice, and body weight gainsin both sexes, incressed liver/gdll
Sept. 30,1991 bladder we ghtsin both sexes, and increased liver
100%ai. histiocytosisin ndes.
0,0, 125,500, or 2000 NOAEL =125 ng/kg/day
no/kg/day (2 xlinit dose). At 2000 ng/kg/day, thetest conpound increesed inci dences
of liver adenomes in ferd es and d veol ar bronchiolar
adenonesin mees. Acceptable/guiddine
83-1b 4232060 12-Month Chronic Ord Main Study
870.4100 2 Toxicity (digtary) - Dogs LOAEL =4,000 ppm(148.0 ny/kg/day) based on the
Septerrber 19, 1989 inhibition of body weight gain
99.5%ai. NOAEL =1,000 ppm(34.3) ny/kg/day.
0, 250, 1,000 or 4,000 ppm RangeFinding Study
(0,8.27,34.3,0r 148.0 At 7500 ppm: merked decreasein body we ghts and food
ny/kg/day for mdes; 0, 8.12, consurrption, adecressein theliver and kidney weights,
34.1 or 117.5 ny/kg/day for liver histologica changes (centrilobul ar hypertrophy, bile
fendles) duct proliferation and portd fibrosis). At 15,000/10,000
2-month Range Finding Study: ppm merked increasein d aninetransferase activity in
0, 4,000, 7,500, both sexes, aslight decressein thetesti cular we ghts of
15,000/10,000; 30,000/1,000 e es and in the ovari an weights of ferdl es.
or 60,000/2,000 ppm Acoceptable/guiddine




Table3. Toxicity Profilefor MGK® Repd lent 326

Sub-chronic Sudies

GL# MRID Sudy Type Results and Classification
82-1 42093901 90-Day Dietary Sudy in Rat, LOAEL =1000 ny/kg/day, based on thereduction in body
870.3100 October 24,1991 wei ghtsin both sexes, and organ wei ght decressesin el es.
100%aii. NOAEL =500 ng/kg/day
0, 125, 250, 500, 1000 or AcceptableGuiddine
2000 ng/kg/day
82-1 42100101 90-Day Dietary Range LOAEL =2000 ny/kg/day based on decreased body
870.3100 Finding Toxicity Sudy - wel ghts and body wei ght gains and i ncreased food
Mice. October 24,1991 consunption and liver (mld tan foci-nmultil obul ar) and
100% kidney (nild whitefocus-unil aterd) effects observed in
0, 125, 250, 500, 1000, or neles. NOAEL =1000 ng/kg/day
2000 nog/kg/day) Acceptabl e/ Guiddine (when consi dered with MRID
42100102)
82-4 42990201 90-Day Inhdation Toxicity LOAEL =>0.324 ng/L (60 ng/kg/day) for systemic
870-3465 Sudy - Ret. effects based on thelack of toxi c effects.
April 2,1993. NOAEL =0.324 ng/L (60 ng/kg/day).
100%aii. Acceptable/Guiddine
0, 0.0105, 0.028, 0.095, or
0.324 ng/L for 6 hours/day, 5
days/week
82-2 42427202 90 - Day dernd toxicity - LOAEL =100 ng/kg/day for dernd effects based on
870.3200 rabbits. duly 16,1992 fissuring and noderate skin reections and theNOAEL is

100%a..
0,10, 30 or 100 ng/kg/day, 6
hours/day, 7 days/week.

30 ng/kg/day.
LOAEL =>100 ny/kg/day for systemic effects based on
thelack of toxi c effects and the NOAEL is 100

no/kg/day. AcceptableGuiddine

Table3. Toxicity Profilefor MGK® Repd lent 326

Devd opmental Studies

GL #

MRID

Sudy Type

Results and Classification
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Table3. Toxicity Profilefor MGK® Repd lent 326

Devd opmental Studies

83-3a 41987802 Deve openta Toxicity- Ret: Maternal Toxicity
870.3700 April 6,1991 LOAEL =1000 ng/kg/day based on reduced body wei ght
100% gain (14.5%decrease; p<0.01) during GD 6-15.
0, 100, 300 or 1000 ng/kg/day NOAEL is300 ng/kg/day.
RangeFinding 0, 100, 200, Deve opmental Toxicity
400, or 800 ny/kg/day LOAEL = >1000 ng/kg/day (the highest dosetested;
theNOAEL is 1000 ng/kg/day Acceptable/guiddine
Non- 45682901 Rangefinding teratol ogy study - Mortd ity occurred a the 500, 1000, and 2000
Guiddine Rabbit, August 28, 1986. 100% ng/kg/day group (60% 100% 100% respectivey).
purity, ordly viagavageat O, Thesurviving anind s were conparabl eto control
125, 250, 500, 1000 or 2000 animd sin behavior and gppearance. The mean nunber
nmg/kg/day (5 ferrd es/group) on of viabl efetuses, postinpl antation | oss, totd
gestation days 7 through 19. i mplantations and corporal uteaof the 125 and 250
ng/kg /day groups were conrparabl eto thoseof the
controls. Doses of 35, 100, and 350 ngy/kg/day were
sdected (MRID 40433301) for devel opnmentd toxicity
study. Thisstudy isacceptablefor thepurposeit was
designed for.
83-3b 40433301 Deve opnenta Toxicity- Rabbit: Maternal Toxicity
870.3700 Oct. 29,1987. LOAEL =350 ng/kg/day, based on nortdity preceded

100%purity
0, 35, 100, or 350 ng/kg/day

by decreased body weight gain. Low incidenceofdinica
signs: leaning to thel ft, |abored breathing, involuntary
eyenmoverent, dry whiterreterid innasd area,

decreased notor activity, and no righting reflex. severd
animd stha died or weresacrificed in extremisdisplayed
nodinica signsoftoxicity. NOAEL =100 ng/kg/day.
Devd opmental Toxicity

LOAEL =wasnot observed. Dueto high nortdity in
the 350 mg/kg/day does, fetd toxicity at thisdosecould
not beeva uated. No fetd toxicity was observed a 35 or
100 ng/kg/day. NOAEL =100 ng/kg/day.
Acceptable/guiddine

11




Table3. Toxicity Profilefor MGK® Repd lent 326

Devd opmental Studies

83-4 41547801 2-Generation reproduction- Ret,
870.3800 Jne7,1990,
100%purity
dietary doseleve s of 0, 65, 250
or 1000 ny/kg/day

Parental Toxicity

LOAEL =1000 ng/kg/day based on decreased body
wei ghts, body wei ght gai ns, and food consurrption and
histopathol ogicd liver changesin therrd es and ferrd es
(tracetomild biliary stasisand portd bileduct
proliferationin F, fendes. Traceto nild portd bile

duct proliferation and trace porta nononucd ear cell
infiltratesin the F, md es and ferrd es) NOAEL =250
ng/kg/day

Offspring Toxicity

LOAEL =250 ng/kg/day based on decreased pup body
weight. At 1000 ng/kg, incressed desthsin F, pups

rd aiveto controls during PND 0-4 and PND 4 through
21 and theF, pupsduring PND 4 through 21 were
noted.

NOAEL =65 ng/kg/day.Acceptableguiddine

Table3. Toxicity Profilefor MGK® Repd lent 326

Metabolism and Absorption Sudies

GL # MRID Sudy Type Resultsand Classification

85-1 42305701 Metabolism ADME Study - Rat Pyridine-4-**C- MGK® Repel lent 326, administered

870-7485 May 11,1990 ordly, was absorbed rgpidly and reached apesk blood
pyridine-4-**C- MGK® Repel lent levd at 30 minutes and 45 minutes after dosing innele
326 used. and fend erats, respectivey. Itsblood haflifewas 1.5

1) singleord 100 ng/kg for
blood coll ection over 14 hour
period.

2) singleora 100 or 1000
nmg/kg/day or singleiv doseof 1
nmy/kg and held 168 h.

3) daly ord dosing 100 ng/kg
of unlabd ed conpound for 14
daysfollowed by asingleord
doseof labe ed 100 nmg/kg and
held for 168 h.

hours. About 89 - 99%o0f the admini stered dosewas
diminated within 12 hours of dosing, meinly in the
urine. Fecd excretion was minind and accounted for 1-
3%of the admi ni stered dose (occurred after thefirst 12
hours of dosing). Residud radioactivity in thetissueswas
nil to insignificant. Therewereno differences between

e es and fed es or between singleord or multiple
dosing regarding thedirmination patern of the
radioactivity. Inthesinglehigh dosegroup, the
dimination of theradioactivity appeared to be slower
than the other groups. Intheiv dosing, thedinination
of theradi oactivity was nuch faster; 87- 89%0f the
admini stered dosewas diminated during thefirst 4 hours.
Thefecd excretion was|essthan 1.3%ofthe

administered iv dose. Acceptable/guiddine
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Table3. Toxicity Profilefor MGK® Repd lent 326

Metabolism and Absorption Sudies

85-1
870-7485

42246502

Metabolism- Identification of
Metabolites - Rat.
Addendumto MRID 42305701

HPL Cnetabolic profiles of mdleand fard erat urine
weresimilar. HPLCandysisreved ed argor pesk
(Metabolite A: 95-99%o0f the uri nary radioactivity) and
aminor pesk (Unknown 1; up to 4.5%). Theparent
corrpound was not detected in theurinesanpl es.
MetaboliteA fraction was further purified, concentrated
and and yzed with nmess spectronetry (MS) and identified
asthedicarboxylicacid derivativeof MGK Repdlent
326. Based upon theseresults, it was postul ated tha the
parent conmpound was hydrolyzed a thetwo ester sites
to formthedicarboxylic acid derivaiveof MGK

Repd lent 326.

Acceptable/guiddine

85-1
870-7485

42246501

Metaboli sm- deternination of
expired CO, - Rat

August 20, 1990.
Pyridine-4-““C- MGK® Repd lent
326 used.

Sngleord dose 105 ny/kg

Noneto anegligibleamount (<0.04%) ofthe'*Cinthe
pyridinering of the parent conpound was metabolized to
14@

.
Acceptable/guiddine
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Table3. Toxicity Profilefor MGK® Repd lent 326

Metabolism and Absorption Sudies

Non-
Guiddine

43099401

MetabolismStudy - Hurmens
Decenber 15,1993
Pyridine-4-““C- MGK® Repdl lent
326 used

6.1-6.8 ny/kg; 95.1uCi ord

2 adult hedthy ndes

Pesk radioactivity blood levelswereattaneda 2-4
hours with aplasmahdf-lifeof 5.3-8.0 hours. Thetest
conpound was rapidly absorbed fromthe gastrointestind
systemand dininated in theurine (41.5%- 54%during
thefirst 8 hours; 81.9-85.1%0fthe AD during thefirst
36 hours). Totd urinary excretion of theradioactivity
amounted to 82.3-85.8%0f the AD by 128 hours after
dosing. Excretion of theradioactivity in thefeces was
ninimd and occurred nostly within thefirst 6 hours
after dosing (1.87%- 2.61%o0fthe AD). Thebd ance of
the AD was not accounted for.

TheHPL C andysis of the0-24 hour conposited urine
of thetwo volunteers reved ed three metabolites with no
parent conpound present. Thesewereidentified by mess
spectronetric (MS) andysis asthehydrolysi s products of
the parent meterid: Metabolite A: thediacid of MGK
326 (39.8%0f theurinary radioactivity), Metabolite B ;
5-carboxy unesterified (3.9%of theurinary
radioactivity) and Metabolite C: 2-carboxy unesterified
(40.3%o0f theurinary radioactivity). Metabolites B and
Cwereconverted to Metabolite A by acid hydrolysis.
Acceptable/non-guiddine

Non-
guiddine

42974602

Dernd Absorption & Mass
Bd ance- Hunens

Junel18, 1992.

Formulated Pyridine-4-“C-
MGK® Repdl lent 326 (1.1%
w/w) with DEET (17.5%w/w)
and MGK 264 (5%w/w).

46.6 ug/cnt inisopropanol .

3 hed thy hurren vol unteers.

Plasmaradi oactivity leve sindicated tha thefornmul aed
14C-MGK® 326 was continuously absorbed through the
huren skin, and apesk plasmaconcentration was
reeched when the exposurewas terminated. Plasma
radioactivity level s dipped fter i sopropanol wash.
Mean dermal absor ption of radiolabd ed MGK-326
(sum of radioactivityin urineand feces) froman 8

hr exposurewas 3.4% (cumulativetotal measured
over 128 hrs). Absorbed radioactivity was dimnaed
nmanly in the urineand only negligiblearounts were
dinminaed inthefeces. Thengority of unabsorbed dose
was found in theisopropyl dcohol swabs (78%). Mean
tota recovery of goplied dosewas 102.17%
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Table3. Toxicity Profilefor MGK® Repd lent 326

Metabolism and Absorption Sudies

Non-
guiddine

42974601

Dernd Absorption & Mass

Bd ance- Hunens

June17,1992.

Pyridine-4-*C- MGK® Repd lent
326.

41.7 ug/cnt in i sopropanol

4 hed thy hurren vol unteers

Plasmaradi oactivity leve sindicated that “C-MGK® 326
was steadily absorbed through the hunen skin, and apesk
pl asmaconcentrati on was reached when the exposure
wasterminated a 8 hours. Mean dermal absor ption

of radiolabd ed MGK-326 (sum of radioactivityin
urineand feces) from an 8 hr exposurewas 24.9%
(cumulativetotal measured over 128 hrs). Absorbed
radioactivity wasdininated mainly in theurine (24.7%
of thegpplied dose) and only negligibleanounts were
diminaed inthefeces. Thengority of unabsorbed dose
was found in theisopropanol wash (48.5%9). Meantotd
recovery of goplied dosewas 95.5%

Non-
guiddine

42732101

Dernd Absorption & Mass
Bad ance MultipleDosing -
Humens

February 25, 1993.
Formulated Pyridine-4-“C-
MGK® Repd lent 326 (1.0%
w/w) with DEET (17.5%w/w)
and MGK 264 (5%w/w).

4.2 ug/cnt daily for 14 days
followed by 4.2 ug/cnt of the
|abeled neterid (37.9 uC) on
day 15.

Plasmaradioactivity levd sindicated that thefornul ated
“4C-MGK® 326 was continuously absorbed through the
huren skin, and pesked when the exposurewas
terminated. Theplasnaradioactivity levdsasa
function of timewereana ogous to those obta ned with
singledosedermd application of thepurensateria
(MRID 42974601) and theformulated neterid (MRID
42974602).

Mean dermal absor ption of radiolabd ed MGK-326
(sum of radioactivityin urineand feces) from an 8

hr exposurewas 4.75% (cumulativetotal measured
over 128 hrs). Absorbed radioactivity was diminated

nanly intheurineand only negligiblearounts were
dimnaed inthefeces. Thengority of unabsorbed dose
was found in theisopropy! dcohol swabs (79%). Mean
tota recovery of goplied dosewas 99.28.
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Table3. Toxicity Profilefor MGK® Repd lent 326

Metabolism and Absorption Sudies

85-3 42246503 Dernd Absorption - Rets Thetest meterid was absorbed through theskin and
870.7600 January 20, 1990. rapidly reached apeek blood leve (13%o0fthe
Pyridine-4-““C- MGK® Repdl lent adninistered dose) a 1 hour after dosing and gradudly
326. dedining reaching aplateau leve dfter 24 hours. The
Group 1: Fiverrderas 80 study author cdculated afirst hdflifeof 9 hoursand a
ug/cent inisopropanol. Blood second hdflifeof 19 hours.
collected over 168 h. Mean dermal absor ption of radiolabd ed MGK-326
Groups 2-5: Fiverrd es/group (thesum of radioactivityin urine(major amount),
60 ug/cnt , sacrificed & 1, 10, f eces, ti ssues/car cass, and cagewash) after 10
19 or 168 hours. hours of exposurewas45% . Mean recoveries of the
test meterid ranged from(95-103%). Thengority of
recovered test meterid wasfound in theskinrinseat the
1and 10 hrtineintervds (86 and 53%respectivey).
Mean aounts of test substancefound in theskin rinse
decressed significantly a the19 and 168 hrtirre
intervds (31 and 7%respectivdy) indicating that
neterid remraining in/on theskin continuesto be
absorbed over tine
Table3. Toxicity Profilefor MGK® Repdlent 326
Soecial Sudies
GL # MRID Sudy Type Results and Cl assification
Non- 43033301 Hepatic EnzyeInduction MGK 326 did not affect serumchenistries. It did not
guiddine Sudy - Rats, April 9,1992 produce peroxi sorrd proliferation, i nduce peroxi sorrdl

99.7%purity
0,96.9,373.4,783.9 or 15545
ng/kg/day for 28 daysto e es.
Positivecontrol: Sodium
phenobarbitd (PhB: 53.7

nmy/kg/day

enzyes (pa mitoyl-CoA oxidation) or induce
cytochrome P450 dependent rrixed function oxidase
enzymesind uding N-ethyl norphine N-demethyl ase, 7-
ethoxycounerin O-decthyl ase, 7-ethoxyresorufin O-
deethylaseor, anre-glutanyl-transferase. MGK 326
was not arat liver mcrosond enzymeinducer.
Acceptablenon-guiddine
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Table3. Toxicity Profilefor MGK® Repd lent 326

Foecial Sudies

Non- 42974603 Whole Body Autoradiography | Only xeroxed copies of the orignal autoradiograms

guideline Sudy - Rat. March 16, 1992. | were submitted in the report and were difficult to
99.7% purity evaluate dueto their poor qudity. No quantitative data
Pyridine-4-“C- M GK® on thedistribution of the radioactivity in the various
Repédlent 326, tissues and body regons were presented in thereport.
100 mg/lkg body weight Unacceptable/Non-Guideline. Thistype of study

was not required.

3.1.3 Hazard Characterization

Thetoxicology databaseis adequate to characterize thetoxicity of M GK® Repellent 326.
M GK® Repdlent 326 has low acutetoxicity viatheord (Toxicity Category I11), inhdation
(Toxicity Category 1V), and dermd (Toxicity Category I11) routes of exposure. M GK® Repdlent
326 isnot askinirritant (Toxicity Category 1V) or eyeirritant (Toxicity Category Ill). It isnot a
derma sensitizer.

Toxic effects by M GK® Repélent 326 in experimenta animals occur at relatively high
doses. Body weight loss is characteristic of chronic exposures. In mice, doses of 500 mg/kg/day
inthediet for 18 months caused decreased body weight and body weight gains and increased liver
/Al bladder weights in both sexes and increased liver histocytosisin maes. Inrats, doses of 250
mg/kg/day in the diet for two years caused decreases in the absolute and relative kidney weights
in males and femaes. In dogs, dietary doses of 148 mgkg/day for ayear inhibited body weight
gain. Higher doses in dogs caused adecreasein the liver and kidney weights, liver histologca
changes (centrilobular hy pertrophy, bile duct proliferation and porta fibrosis). Subchronic
dietary exposures resulted in decreased body weights at 1000-2000 mgkgday. M GK®
Repellent 326 did not cause toxic effects after subchronic exposures through inhaation to 0.324
mg/L (60 mg/kg/day) or through derma application of 100 mgkg/day for 90 days.

Developmentd toxicity occurred a high doses (>1000 mglkg day in rats; >100 mgkg/day
in rabbits) which were higher than those causing maternd toxicity in rats or rabbits. Therewere
no indications of teratogenic effects in experimenta animals. However thereis quantitative and
quditative evidence of increased susceptibility of the offspring duringin utero exposureto
M GK® Repdlent 326 in atwo generation reproduction study in rats. Decreased body weight of
pups was noted at 250 mglkg/day doses compared to the same effect in the parents occurring at
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1000 mgkg/day. Pup mortadity was aso noted a the 1000 mgkg/day dosewith no parenta
mortality occurringat this dose.

High doses in the diet of rats (1000 mgkgday) and mice (2000 mgkg/day) produced
increases in the incidence of liver and rend cdl tumors in male and femaerats and increased the
incidence of liver adenomas in femae mice and dveolar bronchiolar adenomas in males. These
findings were the basis for classifyingM GK® Repdlent 326 as aB2 carcinogen - probable human
carcinogen by HED CPRC. It should be noted that the carcinogenic effects were seen at the limit
dose (rats) or a twicethelimit dose (Mice) for carcinogenicity testing. Because HED has not
received additiond datafrom theregstrant to alow for are-evauation the cancer classification,
HED will not revisit thisissueat this time. However, should additiona data be submitted in the
future, HED may revisit the cancer classification.

M GK® Repdlent 326 was tested for bacterid reverse mutation, in vitro mammaian cell
gene mutation in CHO cells and mouse lymphoma cells and for unscheduled DNA synthesisin
rat primary hepatocytes and found negetive. Dietary administration of M GK® Repdlent 326 at
doses reaching 1555 mg/kg/day for 28 day s did not produce peroxisoma proliferation, did not
induce peroxisomal enzy mes or induce cytochrome P-450 microsoma enzy mes (M RID
43033301).

3.2 FQPA Considerations

3.2.1 Traditiona Additiona Uncatainty Factors (Addressing Data Deficiencies)

The HIARC concluded that thetoxicology database for M GK® Repélent 326 is adequate
for FQPA considerations. The HIARC concluded that no additiona safety factor is required to
address traditiona uncertainties (e.g., extrgpolation from subchronic to chronic endpoints, use of
aLOAEL dueto lack of aNOAEL, incomplete database, etc).

3.2.2 Specid FOPA Sifety Factors

Snce M GK Repdlent 326 is not regstered for usein/on foods and has no supported
tolerances, the specid FQPA safety factor is not applicableto risk assessments for this chemical.
Although FQPA does not apply to this risk assessment, HED examined the toxicity and
exposure databases to determineif any specid concerns for infants and children exist. Based on
this examination, HED has determined that this risk assessment is adequately protective of al
population subgroups, including infants and children.
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3.3 Dose Response Assessment

Doses and toxicologcal endpoints selected for various exposure scenarios are summarized

in Table 4.

Table 4. Toxicol ogical Dose and Endpointsfor MG K®Repellent 326 for Usein Human Risk Assessment

Exposure
Scenario

Dose Special FQPA Saf ety Endpoint for Risk Assessment
(mg/kg/day) Factor and L evel of
Concern

Dietary Risk Assessments

Acuteal populations Not Applicable
Chronical populations Not Applicable

Non-Dietary Risk Assessments

I ncidental Oral NOAEL=65 FQPA SF=N/A 2-Gen. Repro. Study - Rat

Short-Term(1 - 30 Days) LOAEL =250 mg/kg/day based on decreased
LOC for MOE =100 pup body weight on lactation day 21.

Incidental Oral NOAEL=65 FQPA SF=N/A 2-Gen. Repro. Study - Rat

Intermediate-Term LOAEL =250 ng/kg/day based on decreased

(1 -6 Months) LOC for MOE =100 pup body weight on lactation day 21.

Dermal * Ord FQPA SF=N/A 2-Gen. Repro. Study - Rat

Short-Term(1 - 30 days) NOAEL=65 LOAEL =250 mg/kg/day based on decreased
LOC for MOE =100 pup body weight on lactation day 21.

Dermal * Orad FQPA SF=N/A 2-Gen. Repro. Study - Rat

Intermediate-Term NOAEL=65 LOAEL =250 ng/kg/day based on decreased

(1 - 6 Months)

LOC for MOE =100

body weight on lactation day 21.

Dermal *
Long-Term(> 6 Months)

Not required based on use pattern

I nhalation Inhal ation FQPA SF=N/A 90 - day I nhalation - Rat

Short-Term(1 - 30 days) NOAEL=60 LOC for MOE =100 LOAEL =60 ng/kg/day based on lack of
toxicity at highest dosetested

I nhalation Inhalation FQPA SF=N/A 90 - day I nhalation - Rat

Intermediate-Term NOAEL=60 LOC for MOE =100 LOAEL =60 mg/kg/day based on lack of

(1 - 6 Months)

toxicity at highest dosetested

I nhalation
Long-Term(>6 Months)

Not required based on use pattern

Cancer

Classification: B2: probable human carcinogen based on rmultiple malignant and benign
tumorsin therat and in thenouse. Q 1* = 1.6x103 (mg/kg/day)*

* Since the dermal exposure endpoints were selected from oral toxicity studies, a dermal absorption factor is required to convert the oral dose
to an equivaent dermal dose for the risk assessment.
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3.3.1 Dietary Exposure Endpoints

There are no registered uses involving direct application of M GK® Repdlent 326 to
agicultura crops or to livestock. Therefore dietary exposure endpoints were not required for the
assessment. HED recommends revocation of tolerances for the following commodities for which
uses have been deleted from M GK® Repéllent 326 product labels; meet, fat and meat by products
of cattle, goats, hogs, horses, and sheep, and milk (40 CFR §180.143).

3.3.2 Residential Exposure Endpoints

3.3.1.1 Incidenta Ora Exposure - Short & Intermediate Term Exposure Duration

The HIARC sdected adose and endpoint of 65 mgkg/day from atwo generation
reproduction study intherat based on decreased pup body weight occurring on lactation day's 14-
21 at aLOAEL of 250 mgkg/day. Dose and endpoint was not required for the chronic exposure
scenario since the use pattern (seasond) does not indicate the potentia for long term exposure.

3.3.1.2 Derma Exposure - Short and Intermediate Term Exposure Duration

The HIARC sdected adose and endpoint of 65 mgkgday from atwo generation
reproduction study intherat based on decreased pup body weight occurring on lactation day s 14-
21 at aLOAEL of 250 mgkgday. Dose and endpoint was not selected for the chronic exposure
scenario because the use pattern (seasond) does not indicate the potentid for longterm exposure
and because M GK® Repdlent 326 has a short half-life.

3.3.1.3 Derma Absorption

Sncethe derma exposure endpoints were selected from ord toxicity studies, adermal
absorption factor is required to convert the ora doseto an equivaent derma dose for therisk
assessment. The HIARC reviewed three derma absorption studies conducted on human
volunteers and one derma absorption study conducted in rats. Of the human studies, two were
conducted using aformulation containing 1% M GK® Repdlent 326, 17.5% DEET, and 5% M GK
264. Thethird human study was conducted with technica M GK® Repdlent 326 (purity 99.7%).
Therat study was aso conducted using technicad M GK® Repédlent 326 (purity 99.5%). When
al of these studies are considered, the human dermal asorption studies are likely to providethe
most gppropriate derma absorption factor. Also, use of acomposite formulation of 17% DEET,
5% M GK-264, and 1% M GK® Repdlent 326 is reasonable as this formulation is representative
of M GK® Repdlent 326-containing repellents sold for personal use based on currently active
labels. DEET and M GK® Repédlent 326 arethe active ingredients and M GK-264 is used to
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enhance the effectiveness of therepdlent. Thereare no repdlent end-use products in which

M GK-326 isthe sole activeingredient. Therefore, HIARC selected aderma absorption factor
(DAF) of 5% based on results of the two human studies with 1% M GK® Repéllent 326
formulations (which indicated DAFs of 3.4 and 4.7%).

3.3.1.4 Inhdation Exposure - Short and Intermediate Term Exposure Durations

The HIARC sdected adose for inhaation risk assessment of 60 mgkg from a 90 day
inhaation rat toxicity study based on lack of toxicity at this dose. Dose and endpoint was not
selected for the chronic exposure scenario because the use pattern (seasonal) does not indicate the
potentid for long term exposure and because M GK® Repdlent 326 has ashort hdf-life.

3.3.1.5 Common Toxicolodca Endpoints for Agaregate Risk A ssessment

When there are potentid residentia exposures to the pesticide, aggregate risk assessment
must consider exposures from three mgor sources: ord, dermal, and inhaation exposures. The
toxicity endpoints selected for these routes of exposure may be aggregeted because the endpoint
of concern (decrease in pup body weight) is the samefor al threeroutes of exposure.
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3.3.1.6 Classification of Carcinogenic Potentia

TheHED Carcinogenicity Peer Review Committee (CPRC) classified M GK® Repdlent
326 as Group B2 - probable human carcinogen with an inadequate evidence in humans (HED
memo July 21, 1993). This decision was based on the finding of multiple maignant and benign
tumorsintherat and inthemouse. A Q," based on liver adenomas, carcinomas and combined
adenomas/carcinomas in rats was derived to be 1.6x10° (mgkg/day)* in human equivadents for the
malerat and 8.2x10* (mgkgday)* in human equivaents for thefemadera. Theregstrant
rebutted this classification and requested a second peer review of the carcinogenicity data based on
are-read of the histologcal slides by aconsultant pathologst. However, for the reconsideration
of the previous CPRC cancer classification, the revised pathology diagnosis should bethe
consensus of apathology peer review group similar to that employed by the NTP accordingto
Pesticide Regulation (PR) Notice 94-5 dated August 24, 1994. Thereis no record that such a
pathology peer review group had been convened. Because HED has not received additional data
from theregstrant to alow for are-evauation the cancer classification, HED will not revisit this
issue at thistime. However, should additiona data be submitted in the future, HED may revisit
the cancer classification.

3.4 Endocrine Disruptor Effects

Avallabletoxicity data suggest that thereis no evidence of endocrine disruption following
exposureto M GK® Repdlent 326. EPA isrequired under the FFDCA, as amended by FQPA, to
develop ascreening program to determine whether certain substances (including dl pesticide active
and other ingredients) "may have an effect in humans that is similar to an effect produced by a
naturaly occurring estrogen, or other such endocrine effects as the Administrator may designate.”
Following the recommendations of its Endocrine Disruptor Screening and T esting Advisory
Committee (EDSTAC), EPA determined that there were scientific bases for including, as part of
the program, the androgen and thy roid hormone sy stems, in addition to the estrogen hormone
system. EPA dso adopted EDSTAC’s recommendation that the Program include evauations of
potentid effectsin wildlife. For pesticide chemicds, EPA will use FIFRA, and, to the extent that
effectsin wildlife may help determine whether a substance may have an effect in humans, FFDCA
authority to require the wildlife evaluations. As the science develops and resources dlow,
screening of additional hormone sy stems may be added to the Endocrine Disruptor Screening
Progam (EDSP).

When the appropriate screening and/or testing protocols being considered under the

Agency’s EDSP have been developed, M GK® Repdlent 326 may be subjected to additiond
screening and/or testingto better characterize effects related to endocrine disruption.
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40 EXPOSUREASSESSMENT

4.1  Summary of Registered Uses

Accordingto data provided by the regstrant, repellent products containing M GK®
Repelent 326 are used primarily in anima hedth products such as sprays for cats, dogs and
horses (greater than 60% of total U.S sdes). Persond userepdlents for gpplication directly to
humans account for approximatey 40% of tota U.S. sdes. Duringtheyear 2002, 24,702 pounds
of ai. were produced and sold, of which 38% was sold to customers with pesticide labels for use
as “ persond insect repéellents,” 54% for use on horses, and 8% for use on dogs and cats (Use
ClosureM emo, T. Spears, 1/17/03). Additiona usage information for human persond use
repelentsis provided in the survey study entitled, Human Use and Exposure To Insect Repellents
Containing DEET, Boomsma, J.C., and Parthasathy, (1990, M RID 41968001). Accordingto the
DEET study, approximatey 30% of the U.S. population use a DEET -containing insect repdlent
(which would include repélents containing M GK® Repdlent 326) to repd bitinginsects. DEET
repdlent frequency usage across al product categories is gpproximately 7.5 times duringthe
months of June and July (thetime period in which the survey datawere collected). Syndicated
market datafor 1990 show that the most commonly used insect repellents containing DEET are
aerosols (71.9%), followed by pump sprays (15%), liquids (6%), lotions/creams (1.4%, roll-
ons/sticks (0.7%) and towlettes, (0.2%). Theamount of M GK® Repdlent 326 in currently
regstered human persona use products ranges from 1to 4%. The mgority (gpproximately 90%)
of human products contain 2.5% or less of the active ingredient (ai.) M GK® Repdlent 326. Two
products contain ahigher percentage ai. (3 & 4%). The amount of M GK® Repélent 326 in animad
products ranges from 0.1 to 5% with the mgjority of products containing 1% or less.

4.2  Dietary Exposure

There are no regstered uses involving direct application of M GK® Repdlent 326 to
agicultura crops or to livestock.

4.3  Drinking Water Exposure

Theonly market niche for products containingthis active ingredient are as persond and
companion animd insect repdlents. OPP’s Environmentd Fate and Effects Division (EFED)
assumes that the amount from the product that is washed off the human body which could
contaminate drinkingwater is negligble. Regarding the companion anima use, products used as
surface spray s of premises (e.g., theinterior of kenndls, barns etc.) should not result in
contamination of drinkingwater. Products used as pet dips would be discharged as waste water
to septic systems or to sewage trestment plants. It is possiblethat Di-N-propy|
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isocinchomeronate so disposed could pass on to surface or ground water if not fully degraded
during treatment. However, EFED assumes the amount reaching drinking water from pet dip use
would be negigble. (H. Craven, M emo on Drinking Water Concentrations, 11/22/02)

44  Residential Exposure/Risk Assessment

A regulatory review of residentid exposureto M GK® Repellent 326 was conducted for
the RED becausethereis residentid exposure and potentia risk dueto direct application of insect
repdlents containing M GK® Repdlent 326 to humans and pets. (D289351, D. Jaquith, 4/7/03).
Theserepdlent products may be applied as lotions, sprays, roll-on sticks, shampoos (for animals
only) and towelettes. The products are applied on an as needed basis. It islikely that direct
gpplication to human skin would result in exposures to adults and children that exceed those from
any anima applications. Therefore, the residentia exposure assessment focused on direct
gpplication of M GK® Repdlent 326 to humans.

The use frequency and quantity dataused for the derma exposure assessment were
obtained from the 1990 survey study conducted for theinsecticide repdlent DEET and submitted
by ajoint group of regstrants, the DEET Joint Venture/Chemica Specidties M anufacturers
Association (M RID 41968001). A review of the DEET survey by OPP’s Biologica and
Economics Analysis Division (BEAD) indicated that the survey datawere acceptable for usein
estimating consumer exposures to insect repdlents containing DEET and M GK® Repédllent 326
(Electronic correspondence, S Smearman, 11/6/02). BEAD’s review of the 1990 DEET survey
included an andy sis of the responseto the survey, acomparison of dataprovided to pesticide
usage information, and a determination on whether the survey was biased.

BEAD estimated that there are about 100 million households in the country. The survey
was sent to 8,000 households. The"genera population sample" (totd individuas) consisted of a
base of 12,224 individuads (not households). Based on an average of 3 members per household,
therewas an gpproximate 50% response rate for the survey (12,000 individuas/3 persons per
household = 4000 households). BEAD concluded that, in generd, the population surveyed was
low but theresponserateto the survey appeared to be good. Regarding pesticide usage
information, BEAD found that the usage estimates provided in the survey werein linewith
nationa estimates and there was not much of adifference between the survey reported tota usage
and BEAD's proprietary datareported usage. Findly, BEAD concluded that there did not appear
to be any obvious sources of biasin thesurvey. HED believes that the DEET survey study
provides the most definitive data currently available for estimating exposures to M GK® Repdlent
326 from use of insect repelant products.
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Based on the DEET survey data, repdlent products containing DEET and M GK®
Repdlent 326 were used an average of 7.5 times during the months of June and July, thetime
period in which the survey information was gathered. Syndicated market datafor 1989-1990
shows that gpproximately 55-60% of yearly insect repellent sales occur during the months of
June and July. Based on frequency of application data, only short and intermediate term
exposures were assessed for non-cancer risks. The data on repdlent frequency of use provided in
the DEET survey were aso used to estimate lifetime exposure for cancer risk estimates.

4.4.1 Exposure Assumptions

4.4.1.1 Dermal Exposure Assumptions

Average body weights (NAFTA recommended):

Adult Mde- 77 kg

Adult Femde- 62 kg

Child 12 and under - 25 kg (average weight of kids < 12)

Child 13-17 - 56 kg (average weight of kids 13 - 17)
Note The body weights and age ranges used for this assessment correspond to the
age groupings for which exposure datawere provided in the DEET survey.
M ean amount of product applied to skin & clothing per application (DEET
urvey):

Adult Mde-5.2¢g

Adult Femde-4.3¢g

Child 12 years and under - 4.8 g

Child 13tol7 years-5.29g
Concentration of M GK® Repélent 326 in aproduct formulation intended for
human application is 2.5%. Given that thelarge mgority of products contain 2.5%
or less ai., HED bdievesthis is areasonable high-end estimate
Orad NOAEL is 65 mgkgday

Derma Absorption of M GK® Repédlent 326 is 5%

4.4.1.2 Incidentd Ora Exposure Assumptions

Assumptions for incidenta ord exposure are based on a conservative method for
estimating potentia exposure of children from atopica gpplication of an insect repdlent
developed by HED for the KBR 3023 Exposure Assessment (S Weiss, D269916, 10/24/00).

Average body weight for toddlers 1-3is 15 kg (NAFTA recommended)
Orad NOAEL is 65 mgkgday
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Both hands of achild are covered with product at a conservativerate of 1 mg
formulation/cn?. Concentration of M GK® Repdlent 326 in aformulation intended
for human application is 2.5%

Each singe ord exposure event involves the child placing the pdmar surface of 3
fingers of one hand into their mouth

A sdivaextraction factor of 0.5 is used to determine the quantity of product

ingested

4.4.1.3 Inhdation Exposure Assumptions

All M GK® Repdlent 326 labels prohibit spraying of the face
Inhaation exposure duration is extremely short (i.e., seconds)

4.4.1.4 Cancer Risk Exposure Assumptions

Average adult body weight is 70 kg (NAFTA recommended)

Q*=16x10°

Exposure duration is for the entirelifetime (i.e., 70 years)

Persons are exposed for 12.5 day s per year based on DEET survey data. Thisis
based survey dataindicatingthat M GK® Repellent 326 is used an average of 7.5
times (i.e., days) during June and July and that 60% of product sales occur in June
and July .

Usedays/yr = #Applicaionsinune& Uly =75 =125
Percent of sdesin ineand ly 0.6

4.4.2 Exposure and Risk Estimates

Thetarget M OE is 100 for theinhaation, derma, and incidenta ord routes for the
residentia risk assessment. Results of the residentia exposure assessment are presented in T able
5. TheM OEs estimated for the residential exposure scenarios assessed showed no risks of
concern (i.e. dl M OEs were> 100). Estimated cancer risk for residentia exposureto M GK®
Repelent 326 is 7 x10°. OPP’s cancer level of concern for residentia exposureis 1x10°.
Therefore, M GK® Repédlent 326 may present potentia cancer risks of concern from residential

4.4.2.1 Derma Exposure and Risk

The M OEs estimated for the derma exposure route showed no risks of concern with
M OEs rangng from 270 to 770. Derma exposure estimates are presented in Table 5.
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Table 5. Residential Assessment of Use of MGK® Repellent 326 - Dermal Exposure
. Dermal . .
s ET Oral NOAEL Applied Dose AT Body Weight Daily Dose MOE 1 Target
(mg/kg/day) (mg/kg/day) %) (kg) (mg/kg/day )t MOE

Child < 12 years 65 120 5 25 0.24 270 100
Child 13-17 years 65 130 5 56 0.12 565 100
Adult Female 65 107 5 62 0.09 750 100
Adult Male 65 __ 130 5 77 0.08 770 100

MOE = Oral NOAEL (mg/kg/day

daily dermal dose (mg/kg/day)
where:

Daily Dermal Dose = (applied dose (mg) * dermal absorption factor) + body weight (kg)

Applied Dose = Applied Dose of Repellant Product from DEEM Survey x % MGK-326 in Product (2.5%)

Dermal Absorption Factor = 5%
* Assumes one application per day

Residentiad exposure caculations presented in Table 5 are based on the assumption that

M GK® Repdlent 326 is applied once per day. An assessment of the number of gpplications per
day which may be applied without exceedingthetarget M OE of 100 is provided in Table 6.

Based on this assessment, children 12 years and younger can use 3 gpplications, children 13-17
can use 6 applications, and adults can use 8 applications per day without exceedingthe target

M OE.
Table 6. Residential Assessment of Use of MGK® Repellent 326 - Dermal Exposure
e Oral NOAEL | Applied Dose Dermal Viotht Daily Dose Aopll Ntc?. d O
ge Lroup (mg/kgiday) | (mg/kg/day) | Absorption (%) (Elc?) (mg/kg/day) ppiications/aa
y
Child <12 yrs 65 325 5 25 0.65 3 100
Child 13 -17 yrs 65 735 5 56 0.65 6 100
Adult Female 65 806 5 62 0.65 8 100
Adult Male 65 1001 5 77 0.65 8 100

4.4.2.2 Incidentd Ora Exposure and Risk

The M OE for incidentd ord ingestion of M GK® Repélent 326 viahand to mouth activity

IS 4100, well abovethetarget M OE of 100. TheM OE is calculated for directed gpplication of

repellent to achild’ s skin. It islikely that direct gpplication to human skin would result in
exposures that exceed those from transference from animd applications. The M OE caculation for
this exposure routeis as follows:

Incidenta Oral Exposure=_1nm pdt/cnt x0.025 mg MGK 326/ pdt x 20 ot x 0.5 (sdiva)

MOE =

15kg

Ora NOAEL (nu/ka/day)
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Incidentd Ord Exposure (mg/kg/application)
Incidental Ora Exposure = 0.016 mg/kg/application

M OE = 4100

4.4.2.3 Inhdation Exposure and Risk

Inhaation exposureis expected to be negligible compared to derma exposure, particularly
when gpplications are made using non-aerosol products. The vapor pressure of M GK® Repéllent
326 is very low (4.92 x 107) so there would be virtuadly no vapor generated by non-aerosol
products. All M GK® Repédlent 326 labels prohibit spraying of theface. Additionaly, inhaation
exposure duration from aerosol application is expected to be extremely short (i.e, typicaly afew
seconds). Based on these considerations, inhalation exposureto M GK® Repelent 326 would not
significantly affect exposures caculated for the derma exposure route,

4.4.2.4 Aogegate Demd and Incidental Ora Exposure and Risk

The agyegeaterisk is the estimated risk from combined risks from short and intermediate
term derma and incidentd oral exposures. Thetoxicity endpoints selected for these exposure
routes may be agyregated because the endpoint of concern is the same for both routes of exposure.
Theinhadation pathway shares acommon endpoint, however inhalation risks are negligble.
Aggegaterisk is estimated for the child exposure scenario only since the child may be exposed via
both the incidenta ord and derma pathway s while the adult exposure is from the derma route
only. Theagyegate M OE for the child is caculated by adding exposure estimates from the ora
and derma pathway s using the formulabdow. The aggregate M OE for the child is 250.

MOE Aggregate iy .p = 1 =1

MOEpgrva. MOEggaL 270 4100

MOE =250

4.4.2.5 Cancer Exposure & Risk

Estimated cancer risk for M GK® Repdlent 326 is 5 x 10°. In generd, the Agency is
concerned if cancer risk estimates exceed 1 x 10° Therefore, M GK® Repédlent 326 may present
potentia cancer risks of concern from residentia exposure. The cancer risk estimateis caculated
asfollows:

Annua Dermd Exposure- Adult (mg/kg/day) = 12.5 applications/yr x 0.09 ng/kg/application
365 days/yr
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Annua Derrmd Exposure=0.003 ng/kg/day
* =16x10°
Cancer Risk = Annud Derrrd Exposurex Q,*
Cancer Risk** =5x10°
** estimate assumes that MGK® Repellent 326 Repellent will beused every year over a70-year lifetime

4.5 Incident Report Summary

No illness cases have been reported due to exposure soldly to M GK® Repdlent 326. (J.
Blondéll, persond correspondence 11/14/02).

50 AGGREGATERISK ASSESSMENT AND RISK CHARACTERIZATION

5.1  Aggregate Risk

Sncethereis no potentid for concurrent exposure viathe food, water and residentia
pathway's, an agyregate assessment of risk from these combined pathway s was not conducted.
This assessment estimated exposure and risk for derma exposure from direct gpplication of
M GK® Repdlent 326 to human skin, incidental ora exposure of children from hand to mouth
activity after topica application, and inhaation exposure from use of repdlent sprays. Agyegate
risk from different residentia exposure pathways is estimated for the child exposure scenario only
since the child may be exposed viaboth theincidenta ora and dermal pathway s while the adult
exposureis from the derma route only. The aggregate M OE for the child is caculated by adding
exposure estimates from the ord and derma pathways. The aggregate M OE for the child is 250.

52 Risk Characterization

Thetarget M argn of Exposure (M OE) is 100 for dl residentid routes of exposure. The
M OEs estimated for al of the residentia exposure scenarios evauated showed no risks of concern
(i.e. dl M OEswere> 100). Inhdation exposureis expected to be negligble based on manner and
frequency of application and physica property data An assessment of the number of
applications per day which may be applied without exceedingthetarget M OE of 100 indicates
that children 12 years and younger can use 3 gpplications, children 13-17 can use 6 applications,
and adults can use 8 gpplications per day without exceedingthetarget M OE. The Q,* for the
cancer risk estimateis 1.6 x10° mgkgday. The estimated cancer risk for residential exposureto
M GK® Repdlent 326 is 5 x10°. In generd, the Agency is concerned if cancer risk estimates
exceed 1 x 10° Therefore, M GK® Repdlent 326 may present potentia cancer risks of concern
from residentid exposure.
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Estimates of daily and annua amounts of M GK® Repédlent 326 gpplied were based on
amount of repellent product gpplied to skin and clothing, and should therefore be considered
conservative estimates. For the cancer risk estimate, the assumption that individuas are exposed
annudly for alifetime (i.e,, 70 years) should aso be considered conservative. It is aso important
to notethat the Q,* (mgkg/day)* is an estimate of the upper bound onrisk. Alternativey, the
assumption that M GK® Repédlent 326 is applied seasondly, the mgority of usage occurs in June
and July, and atypica annua application rateis one gpplication per day for 12.5 days may
underestimate exposure in some situations. Under certain circumstances, gpplications may be
more frequent and use periods longer, e.g.,, for forest service personne or other persons with
outdoor occupations. Findly, HED bdievesthat the DEET survey study provides the most
definitive data currently available for estimating exposures to M GK® Repéellent 326 from use of
insect repdlants. It isimportant to note, however, that there areinherent uncertainties associated
with use of survey datato determine rate and frequency of application of M GK® Repellent 326.
The manner in which these uncertainties may effect exposure and risk estimates cannot be
determined. In generd, this assessment can be characterized as providing a conservative estimate
of risk from exposureto M GK® Repdlent 326.

6.0 CUMULATIVERISK

The Food Qudity Protection Act (1996) stipulates that when determiningthe safety of a
pesticide chemica, EPA shall baseits assessment of therisk posed by the chemicd on, among
other things, available information concerning the cumulative effects to human hedth that may
result from dietary, residentia, or other non-occupational exposureto other substances that have a
common mechanism of toxicity. Thereason for consideration of other substances is dueto the
possibility that low-level exposures to multiple chemica substances that cause a common toxic
effect by acommon mechanism could lead to the same adverse hedlth effect as would a higher leve
of exposureto any of the other substances individualy. A person exposed to apesticide a alevel
that is considered safe may in fact experience harm if that person is also exposed to other
substances that cause acommon toxic effect by a mechanism common with that of the subject
pesticide, even if theindividua exposure levels to the other substances are aso considered safe.

HED did not perform a cumulative risk assessment as part of this assessment for M GK®
Repéellent 326 because HED has not yet initiated areview to determineif there are any other
chemical substances that have a mechanism of toxicity common with that of M GK® Repdlent
326. Onthis basis, theregstrant must submit, upon EPA’s request and accordingto aschedule
determined by the Agency, such information as the Agency directs to be submitted in order to
evaluate issues related to whether M GK® Repellent 326 shares a common mechanism of toxicity
with any other substance and, if so, whether any tolerances for M GK® Repdlent 326 need to be
modified or revoked. If HED identifies other substances that share acommon mechanism of
toxicity with M GK® Repdllent 326, HED will perform aggregete exposure assessments on each
chemica, and will begin to conduct acumulative risk assessment once the fina guidance HED will
use for conducting cumulative risk assessments is available.
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HED has recently developed aframework that it proposes to usefor conducting
cumulative risk assessments on substances that have a common mechanism of toxicity. This
guidance was issued for public comment on January 16, 2002 (67 FR 2210-2214) and is available
from the OPP Website at: http://www. cumulative quidance.pdf epa.gov/ pesticides/trac/science.
In the guidance, it is stated that a cumulative risk assessment of substances that cause acommon
toxic effect by acommon mechanism will not be conducted until an aggregate exposure assessment
of each substance has been completed. Before undertaking acumulative risk assessment, HED will
follow procedures for identifying chemicas that have a common mechanism of toxicity as set
forth in the “ Guidance for Identifying Pesticide Chemicals and Other Substances that Have a
Common M echanism of Toxicity” (64 FR 5795-5796, February 5, 1999).

7.0 DATANEEDS

7.1  Product and Residue Chemistry Data Requirements

All pertinent chemistry datarequirements are satisfied except Guiddines 830.7050
(UV/Visible Absorption), 830.1700 (Preliminary Andysis), 830.1750 (Certified Limits) and
830.1800 (Enforcement Analytica M ethod). M ost of the necessary data has been submitted,
however, and HED has no objections to the reregstration of M GK® Repédlent 326 based on
product chemistry requirements, provided that the regstrant submits the outstanding data

7.2  Toxicology Data Requirements

All required toxicologca data have been submitted.
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